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POLISHING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a polishing device and a 
polishing method to perform stable 
polishing despite of a change of an 
object to be polished and 
disturbance, such as a change with 
the lapse of time, of the polishing 
means. 

SOLUTION: This polishing device 
comprises a polishing pad 1 to 
polish a substrate; a polishing table 
3 on which the polishing pad 1 is 
affixed; a table motor 8 to drive the 
polishing table 3; the conditioning 
means 5 for the polishing pad 1; and 
a conditioning control system 1 2 to 
set a conditioning condition. Based 
on a friction force between the 
polishing pad 1 and the substrate 
. and a torque current 10, the 
conditioning condition of the 
polishing pad 1 is set. 
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(57) [!RFfFfS*©l5H] 

striae > ^ -> 3 - > y«i»*tt . muzmmxM-m <t 



2 

& * «fc ^ BtrtB a > f 3 - > v^m: wm-t hct 
im*m3 ] iuiB3>7 r -f is3-^if®m&M. striae 

^K:ic>i;?cM-^t?$>^TmflB¥f^S?rlgttT-5 b)V 

zct vmwLt -rzmim i x« 2 iB&cfFjg&g. 

tff*a4 ] |i)fBn>7 s ^ ^3^>y{J > B«fBafiCDW 

^xs<tBfrifi»*goPigxg (wtcjvS: r^>j <Lt> 
5) ©raic^f sti. 

wm=> 4 is 3 - > aflwaBfti*. WIB h ;l/ ^m&fctfcaj 
<Dm*m&&* ©BtiiB7>tc*$^-c5t»{c-si j: 



(2) 

3 

xtc c i t ? zn*m 3 1 im<o wmmm.. 

[fMBJ 5 ] jiufBa >t ; a is a - > f!uiBS«©$F 

5rfgib-r •& f a- ^m^M-^^^ai u . Mi a ^ > f -f > a 
m& 3 > 7 s 4 is 3 ~ > vmmms. . b? §b f * * isssc&a 

ftSMIB F ;l/^@jfeO^P*ig^©BirlB^>«:*J(r^TS 10 

•r ^^^la^it^fc c t i-r ^t«*^ 3 sbis© 

tCfPItS3>f-( ~>3^>* f ^S > rj>f t ^'>3^> 
^B#©B>rf B$f Jg^JS©|5|fE$t =J>r-^>3->yB$ 
Pi. RO'mrsB^ >fr>3^> ^©©ffl $ . <D—W<X. 

±r&5 c t^iitiat-r^iS^ixtisiBKow^ 

g. 20 
;l^®£©^*:<ii©^bfit. fuB©:^^-* ->3-> 
i^T£C ££^<bT£lt^6 5CfBi&©WB^Sg. 

iBW^K* 3 ^fw^s-^u ;x©*&©p^x 

\mm \ o] sfficDff^xfi^Ka^we-rsw^ 
^©^igtti-r-s/cistxDhA^m^^^mL/^ fife fa* 

&©*&©w^x«**t s c t t -? h we^ffi. 
[fftjjsii i ] -©««©pjgx?i <urcn* 

>J CC*}tf-5ii3!BhAi>m^©«*ffi ; &tfclti 

U 5>l5l±©*b^FA*Siftfii©^{fce£, iwlll©^ 40 

>-fj*sa — 1/ fgzftUlg^-C , ^•|5|©n>7 s ^ v-3 

-> zct 1 1 *is*« i o ibis 

©fFg;fr&. 
[&?B©s«ffl&3y!l» 
[0 0 0 1 ] 

[0 0 0 2] 

[ge*©S'pB] si 2 (a) iku (b> tc> «£*©•? x so 
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4 

^ ©WSBS«*i*T. SI 2 <A) Rtf <B) 

^MOr. fi£#©Wgg&t«:J:fttf, B^-riW^'f- 
-:/A 3 {CBi# 3 ttfcW^A ? F 1 v V 

e^^w^J^^t?^^ y^srsn. xf> FJi/7tc 

«t D HfefgSt) 5^^i^2 &Wm>-< "J F 1 tcjf L/tttt 
6n^C<!:{cj:«3. ^^2©W^* 5 ^j:t)n-5. $ 

* fcif^Bft W^Xg(7»iW 
gXg(^>)©^CC. 3>7 r -Y'>3->^litt#e4 

{cgxo#we.nfc^-fi' ; e>F'7 i -<xi'5*ffliiT > w 

m>*y K©=!>x-v >3->y (Ctl€r r Ex-SUU3 > 

[0003] se*. 3>f t ^^3->y*#«. S5p D D i 

%■5•5x>'^©W^Xg{C5fe/c-5•r*^T3n•5>'^••Y P h 

H4Sitt^»©;'i'f0 7 F (■7'-7>:J'© , i>i^) 
fl, /t-fp 9 MS3*5igSLfc/S3<i:^^/i:i*©3 

>7 s ^'>3->i^ra ; &. 3>f^ ~>3->^#<t L/ 

[0004] 

[B>«/&5ft?^tct^i-rSi3ISI] -LfBfie 

*©ir#{cj:n(ifeiT©P4Si**s&s. -r^^^. ^i 

©WS* i tt, -Oa-^ci F^iiX©^^ a v F 

^• •^ F©^ffi«^E^t, a » F^©-'^7^+-?>9f^riJ© 
^■?7^ + !S<i:-©nSLtCj:-Dr. — <D'*JU~j Ff^i'X 
O^o, F{^©P^{C^f3n/c7>«tCW^^*s 

[000 5 ] ^2©Ppm*<i: l/t, » F©^c 

^-^iCtoT^fb-rSfc*. fi£*©3>f : -< i>3-> 
^ta^Sictntf. t4t*:©Jlft&SI5#«K:^txK:!£D 
fc^- -Yp u» F fMI*tf t>. 3>fr>a^> ^©^* 

[0006] *&m<Dmm*. vfmMmo^^mm^- 

[0007] 

[gggl^JB^-rs/ca?)©*©] #|%Hj3tt, 0i offjAK 
tcmilBWe^e*^ ~>3 3 f 3 



(3) 

5 

s. 

[0008] ^gBWB. fl t2<0«jg»CteC>-C > g&ggf 

^ ~> 3 - > iffflmms . BtjiBSJ^^* 5 -^ £&<e>j:!hc 
mffB^ > r ^ s/ 3 - > v^miWm*. m 3 ©uwatc 

fc^r. iriBrj^^-Y^s-^^iJ^iJ. tUiB®^ 
tcjs c/cft -srca o -cfiiiBW^a^igKi-r sfj^i 
^ca-5t. b5ib=3>^-< ^3-=->y#a**JauT*. 

f4©M(cfcUt 1 prlBn^^-^^s-^yi*. «?IB 

a®©iF^xsiBiriBa«©w^xe («rcn* 

ftf|$*tiiU MgB3>y r ^^3->y$lJtS3I^cUi^-r 20 

s hn^mifc&ai-^a^wu BtfiB3>7 i -/->3->y 

ff-^(ca-^# v BUfBhJl'i'^?jKcDfcA:fiS*lS^CDBufB5 

y^*i9:s-r-si9:s*a=&«^s. 05©ta*tctet> 

r, mifB3>f r ^i'3->y« > HUfBSSfDiF^Xgi 

«riB»igcDWgxs (jyrc^^r r^>j ti>5) ©m 
iwfBWg*a£^«rf * h^*Hi>£m-^£&ttiU milB 

3>7M ^3->^flJ^CCai^f £ hJU'lStlitif 30 
^^iJEE^Hl^a^^A^Sti^Wft-^Ka^. g« 

[0009] ^6©m*K:*5t»r. iMiBf8:5E^a#fS3£ 
-r&=>>7^ i/3i>^«, miIB3>7 r -< S>3-> 

S. a^^-f ^3->^<DmilBif^a©lHllKtfc. ^ 
>f r ^->3->yH$ra. SC/HUlBn^^^ ->3->^# 40 

a©fis. ©-«jw±-c<&-5„ »7©a.^(c*jt>T. mr 

iBS^a«. milB 5 >I5I±«: te W Z> Y * * Hifc©** 

mcomt&i.. una© i/*~>tmwLt> Kg 

[0010] f80«*(Cisl,>t 1 lMgBW^*a«< IF 

has 3 nfcffgf — y;i/-c* . h t mm 

aftogrewftft i3>f^3i> y*tt©nn terse 

©B8fiR***S : <i(t)=nxhxxxr(t), nteffl^' 
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UfcJBtc J: -j X V 9 ? * tca<* 6 tl-S C <!: 

«t o ae«{c*few zmx$>z. 

[0011] »9©«lMitc*Jl»T. fflR©W«I8*K: 
K*tgiW0*a©ra^fflTS»^^fflU. S5fB 

&m bfc^^tca-^uT BirgBgfeowgxa^tcMg 

^©g«©W®XS=&^f i 5„ «1 0©«*(c*s^ 

^Tf5iawB#a ; S:='>7 : -/^3->yu, ^©s«© 

P^XS=&tf^. ^1 1©R*«:*j^-C. -©»1S©W 

mum («rcn«r r^>j <bt^> tcfewssfftBh-'i' 

*Hifc©^Aii£&m v>P±©ft^ h JWi'^ffi 

©^fbfit, H«lHl©=I>-7 r ^^3->^«:K:g-tJC> 
T» ^•|Hl©3>7 I ^'>3^>^f ! l : ^^T4 ( , ~©g 

lOflgXg Tit. -«tX»«^©g«*W® 

[0012] *^tc<tn«. g«©w^xstf «f 
^a© 3 >t ; -> 3 ^> y^ff ^r^-r * fc«>©ttf8 

y^Dj h^«r^>©^Wtc^fLJ&:<Ti«t^ < , S 

isa> Asgp^Ks^-s^fc, g«©w^x 
3 - > y^*s^£-r ^ c i t>^r-*s„ 

[0013] 35 fc. SJn'J.incSg^W^XgttiK:. W 

e^a© ?3kft*t9>mr z tctixomw. 

±©^- $ - >©«&. sc^vRs^acDe^E'f bar t*©n 

[0014] 

S Lt,^Jg©ff^*lftBj-r-&„ 

[0015] *^«, WBXSC^>)<!:PgXg(7 

^icrBitcw^ao^^^^^s-^^^f^ "ex- 

smj3>^^'>3^->y" ?rffli^„ S2tt, Ex-srru 
3 > r -/ s/ a - > ^cc J: ^ wmi/~ T >x *§i^-r Sfc 
#>(DMX$>Z>. E2=S:#ML/T. C©i^->-!r>^K 
•tnii. *^X«jS^©gtS*W^S«:^#L,-Cn- 
llaia©7>*tf'5(X-ry^'2 0 1 )„ i>:tc, 
> KSg5-^y5^^ti'©3>r r ^ ->3->^*acc<fcD 
9fBfS03>f-< ->3->^^:tf^ (^■f-^^'2 0 
2). -€-L/T. n|5Ig©7>*?ft»(*f" ? ^2 0 3). 
nlslg©7>if*7^. t.tc^yf Aiss-l/Wttb 
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[0016] c ct\ h i icm-rmm^m(.mm<D^m * 

«30tW©»t?BiWr*)*ffli>T, Ex-srrun^T 1 -/ is 

[0017] wmiktt {p^fS7psi. mmr--?* 

[5]&£fc2 0 rpm. *K>FJU@|Ett2 0rpB. X? VftLS. 
1 0 0 cc/min. ^yfjisa-y Wig?— 
leJ^SS^Orpm. a:^* fa- > STOW 2. 2 secX 2 
0-te?# = 44sec F?W s\if 4 10 

#1 0 0y-ftt>F. :*6*=1 : 

1 . 9M<"? FIC-100 O/Su b a4 0 0. ffl^ 
•Ji-'M 0 0 0 OAP • TEOSJP) . 
[0 0 1 8 ] 13 J:9> Ex-snu=i>7*^'>3->^a 

<fn>*mm,tc. 20 

[0 0 1 9 ] B4CA)«. a>7*-* i'a.r.^ffi&DW 
^■>'7K«M^-r. H4(A)£#f8ls?. a>7= 
-/ is a - > tfttSL IWie||f< » F±© h 9 * ^ 

7 s ^ j/ 3 - is ifm&.<Dmmm&f. wm* » f <t skm 

OVMAfttt. "d = nxhxX" tafCi^r^ 
£. CCt, n, hMX«3>f.f ->3^>^iBfg© 
VM'ty FUMMOBiflf^^^-jr^or. n»W 
*/< » FiOfiJJWS** ^R, hBh75 :/©*7J#l 

[0 020] DB4CB)B. » F*HB 

«W**-r. H4CB)*#JS[Lr. »«W^(cJ:0W^ 
A? FB(Pad dust>£>S&$FgJB(S i O, dust)#fS 

igs^rDct if mmm* h t B#IBIigjfi&©W 

(SC + D(t)} iitCiAS? 
[0021] -5- L/T, A^LfeMcefcoT. 3dffc§MI 40 

#>e> t mmim&K.. iastcwB«:SF#-r h * » 

^»*r Ct)4*r*i. *Hh*»^»r (t)« "r * 

ico= Axmr$wmM.& • • • (i) 

[0 0 2 7] 

Zl(t)=AXfgfilMB • • • (2) 
[0028] ±5£( 1 )tt. RfBfttt h ^»«%l(t)tcS 

iCt)<D»W«:»^**tWJB*W«iawi6-C* 5Ci*w so 
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ct)=sc/{sc+Dct)} " 4fi-f ci.**r#s„ 

7^li"r(t)Xn = SC/{SC+D(t)} x n -CA 

[oo22]fit7t, pigpa^e t isng&jifjL w*g 

/<» FillBKffltiWKJttuB. " u- r (t ) 
xnxhxx" 4*tct*r*i. cct\ h77^ 

©*jjjw»»*3 *>wmmm avmmmo a> * f 
ffiffifewucmi §ftsa>7=-< s/a^>y^#{cj:o 

[0 02 3] ±j^<DH3tC^UfcaiJ®PSm^ 
6. «R©WSKSaiW*-'<9 F4fflRIIB©J«*#4© 

& (R J = 0.959) iot. *«W^W{CH 

§ ft* ^ >t= is 3 -> ^fr^iic J: -3 

r. w»*r-»ribi©*«*. s^ccaffiweag* 

«;^<fc9tc. 7>lutcSWf 3n53>^ i/ 3 ->y© 
^^las-r^ctj&s-c**. *C»B. 7>*ic^-r 

<t^iC. 3>7 I -/^3->^fr*a:3e-r-5C<!:*l-C# 
*. COJ:5KWJK*B[*IWWr*£:4{cJ:0. W^S 

*»R±Sftr. ^Cc-^^-cSffidsw^^ft^/cfe, 

[0024] iwe. ^m<D—mtmmic^^>f : 'i 

l^-Ctt. iFJ^KiUr. F*ift6*SftifcWJg 
7=—^. 3>7*-f J/«i>ffSilT^+*> F 

«^3ft-s h^*«« (ttT mm?—-?* v>n?m. 

m 4l»9) K«-?»a>5 , ^S/«->^*frtRrr 
[0025] 5fSr-^ hJb^HSiElCfcCJT. 0M h 

A^mico. BfJEwnncciKft* h**««©<*bizi 

(t) (gcl>B«7>ffl) tt. IS«FfiB4lfet»ffi 
[0026] 

(A«S») 

(AttS») 

L-TU*. XiC. mm^&Oziy^jisa-^ifg&t 
[0 02 9] 04 (A) ^MlTl^Lfci^iC, 3 



(5) 



1tWF2 9 5 6 6 9 4 



10 



v F±© I-7-; 7ifi±X^H%lK.®i < t "f i> i . EF^' ? 
F&^^nomR^uU:. "y = nxhxX" iSH" 

[0 0 3 0]^LT, 04 (B) *#ff|L/-C±ait/tJ: 

5 tc, w^p§^*>6 1 mv$w&&<Dm® ^7 7 r 

(t)xnti, "r(t)x n = SC/{SC+D(t)} x 
n" CCT, SC»^S«cF77m DCt) 

tO 0 3 1] M(t)= n Xh XXXr(t) • • • ( 3 ) 
[0 0 32]fiU 5S(3 n tmi8>* v F_h© h v> 

IPs. rtxyrtmvvvzr^. 

[0 0 3 3 ] ±ie^*^-£iK h. X«> fF^XflBtJ 

/cto. tiT©5«ftairr£. 

[0 0 34] 



* [003 5 ] fflU ^(4)*, s (^tfc)«3>^^^3 

* ##3 > 5" a - > y i* n-Cl^^^ C>5 „ 
[0036] 

h=cxfxd • • • (5) {c\mm 

[003 7 ]X = Dxd • • - (6) (DtfSffc) 
[0038KBL. S(5)4>, f«n>f r ^->3->y 
10 ffim. 5£(6)#. d » 2V Ff* ^X^©&&. 

[003 9 ] cn^©Sm^iS (3) ««T©«fc 

[0040] 

f^(»(t)=tSxfsvdxr(t) • • • <7) 
[004 1 ]fflU "fsvd'Hf, s, v, d£g£ 

tte-TSiatStF Cf,s,v,d>5:«-r. 
[0 04 2 ] ±55(7 r ( t ) tt^lSC ( t © 

[0043] 



n = BxsXv • • (4) (Btt^lfc) *20 

MAX <M(t)) = MMAX=Sifcx f s vd • • • (8) 

[0044] cc-c. mm^-rf^-'M^^i-cmn) ^MM^ssofio*^, jecs^sTsfc^a^ns. 

^^©OTg^-^vhJi' Wfc&tCttifc3« [0 04 5 ] 

«*h;U*«j£ffilM«=^fcXMK*w=5£&xf s vd • - - (9) 



[0 04 6] ±5£(9:)J;»). ft* hJi/^siftfit i max 

tt. 3>^^~>3->^©^# (f . S, V, Xlt 

^>3->^©^^#^ (9) tcMrmxmtz-ezc 

£ iC <t 0 ft* f- * £> «ijf5fil I MAX?:— C ft & <fc "5 mutsp 
■c#. *<ol&g&> ffl^xeia (7>P^) rs^cfF^K 30 

6ic. P^XfiW (7>R9) ©*S?F0fi©^*>®'Nti* 
[0047]ifc, _hia**£Jf^-C«. wmT-7)\< V 

7ftft&OTg^-:^ WV*®jfc©11#fii (I6IP) ^ 

>r B Tc5iHc— & & «t *> tc. ^ 3 - > 
ft=£^urfecti^ -g-©Mm. K«©*gff^**57> 
p^-esi^c-^tc^jiai-c^s. 40 
[0048] *^{c*ji»-c. mmtiicmmmicim-r 

;u £ mi&Xlz c ©a?S^e- £ ©SiJUft-^tca-itc >r zj > 
>-3->^#*^-r?»„ 



?s#«fo-r3>7 r ^->3x>^^tg;^L. 
fcn>f : -f ^3->^*fr«:tE^-r^*iJWf-^*m*r 

[0 05 0 ] asi-S3>f^>3->^tttit, 

WAtf. W^^c*f-r^3>7 :: -*^3->^l9:©^ 
M> =J>7 i ^^3">yB$©^^©@KS5t. ^^-r 



[005 1 ] Sfc. =J 5/ a 

s» F©fei'f«KWJtc^-r-2.Ci^»SL^c 0 6 

?rift8g-rsfcfc©0r*s o pih*, 8^1. 2. 

n v F^E^^SiJtrncSS^O-b i' ^ . f « 

JraSn-SitS) , sttiBgy— ^JHhIIe^. v«&2,-b 
^ (Cfc W -5 ^ +-* > F 5 s ^ d> 5 ©^S^PhI^* 

■r. S6£#«gi/T. F©(4a. p^T^ate 

©SP53-W&ttttKlc:.Dr. Mm'*? Fl*ffl?:nil©H2 
i'^l, 2, •-, ntC^fOL> r3>7 t -/ v-3->y^"^ 
y-f (f, s, v) ^-tz^SKiS^-r&CiW* 

[0 05 2]*^HJ« > CMPtC»*(cafflS*l. «f 



(6) 



9 5 6 6 9 4 



11 



12 



«:> ^i'V Xttf^'^;^->, ill. NUUItt 
[0 0 5 3] 

[oo54] immm i ] m i i 

v F l*ste«5tl/cifSr-^3»^-^V*-f 8 
^3 hfci >3 - 2 9 tt «fc -z&m? Z C t #"C # & . 

i>n-^9*5tti^-r5iHie^^aifi# (mgeati 

-St) tt, fiJfiliiifsEIffi 1 KD-^A^S^A^l? 
n. «'Miiii*i(5ISS 1 l©ffe^©#MA*4ST-K:^ P 

SSI ltt. W^f— ^Jl/3©H!HHteilt<i:S:^|5ie^l:b 
[0 0 5 5 ] S/c. VW'*? F 1 ©±^tC«. fi^2 

yr^ur^ b*> 7 tc{*}#3 n-cu&. 

x/>«2CW^B$ <^>Ig) . $f^s> Fl±tcif^SI 

afxb->F^7^iHi^$*i. ^x^awiS'** yt,cw 

Utttf 6 n> * F 1 *ffi© h?5 7*(C}SJ5 3 ixtc * 



[005 6] 36tC. ifgfggW:. 

2£WT&. 3>f-c>a-> ^$IJ$PS 1 2 
^@^©h;vf «SS^m#©3i>6> h*»*ifttttlMi 

m»fe^imi^©^{b«43 >-? ; 3i>^M«<t 
mm&BiimRVii&z *vtt»*ja*cc* a > 

4K$UPff^ffl^T-5ffi^gP^6^3n5„ =>>^ 

[0 05 7] CCt, ;ttKM0*©:a>?'-<Va.=->j'& 

[ 0 0 5 8 3 ±&©5J:c9 )«k 15 . n-l|5|S©^>in 
20 mgcr^^Kifcws. hJi'^S!Effl©SI'fl:SA I m 

[0 05 9] 



A lMAXn=S?SXA/LtMAXn=S^tXA f s vd 
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